Principles of hemostasis in children: models and maturation.
Hemostasis is an active process regulating the formation and dissolution of fibrin clot to preserve vascular integrity. The different phases of hemostasis are coordinated so that effective clotting occurs only at the site of vascular injury while maintaining blood flow in other parts of the circulation. Procoagulant processes culminate in thrombin generation and fibrin clot formation to protect the vasculature against uncontrolled bleeding after injury. Conversely, anticoagulant processes limit clot extension to unaffected portions of the vasculature. Lastly, fibrinolysis is responsible for clot dissolution once tissue repair and regeneration permit the return of normal blood flow. A precise and delicate interplay exists among these processes to ensure normal hemostasis. The hemostatic system is incompletely developed at birth and matures throughout infancy. Both full-term and preterm neonates are born with low levels of most procoagulant proteins including all the contact activation factors and vitamin K-dependent factors. Similarly, levels of the major anticoagulant proteins are low at birth. Although often characterized as 'immature', the neonatal hemostatic system is nevertheless functionally balanced with no tendency toward coagulopathy or thrombosis. In this article, we will review the current models of hemostasis and the maturation of the hemostatic system. Our goal is to help clinicians gain a better understanding of the actions of procoagulant agents and of the disruptive effects of serious systemic illnesses on the precarious hemostatic balance of infants.